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(if) If the simple pendulum be slightly disturbed in any way from its position of equilibrium, it will in general describe very nearly an ellipse about its lowest position as centre. This is easily seen from §82.
(<?) If the arc of vibration be considerable, the motion will not be simple harmonic, and the time of vibration will be greater than that above stated; since the acceleration being as the sine of the displacement, is in less and less ratio to the displacement as the latter is greater.
In this case, the motion for any disturbance is, for pne revolution, approximately elliptic as before; but the ellipse slowly turns round the vertical, in the direction in which the bob moves.
(/) The bob may, however, be so projected as to revolve uniformly in a horizontal circle, in which case the apparatus is called a Conical Pendulum. Here we have /sin0 for the radius of the circle, and the force in the direction of the radius is Tsin 6, where T is the tension of the string. J*cos 0 balances mg— and thus the force in the radius of the circle is ?//.?• tan 0. The square of the angular velocity injhe circle
is therefore J-^—AI and the time of revolution ZTT^/ •c- 5- • ; or
2-n-f. /«, whore h is the height of the point of suspension above the
plane of the circle.  Thus all conical pendulums with the same height
revolve in the same time. •
(.(,') A rigid mass oscillating about a horizontal axis, under the action of gravity, .constitutes what is called a Compound Pendulum'
When in the course of its motion the body is inclined at any angle 0 to the position in which it hangs, when in equilibrium, it experiences from gravity, and the resistance of the supports of its axis, a couple, which is easily seen to be equal to
where f^is the mans and h the distance of its centre of gravity from the axis. This couple produce's (§§ 232, 235) acceleration of angular velocity, calculated by dividing the moment of the couple by the moment of inertia of the body. Hence, if /denote the moment of inertia about the supporting axis, the angular acceleration is equal to
0
Its motion 'is, therefore, identical (§ («)) with that of the simple pendulum of length equal to             ^-,-.
If a rigid body be supported about an axis, which either passes very nearly through the centre of gravity, or is at a very great distance from this point, the length of the equivalent simple pendulum will be very great: and it is clear that some particular distance for the point of support from the centre of gravity -will render the length,between the two just written, and expressing e m before in terms of *, we have shall be *//vv.r the centre ot'^ja\i:y.
